Four methodologically diverse studies (N ϭ 1,758) show that prayer frequency and alcohol consumption are negatively related. In Study 1 (n ϭ 824), we used a cross-sectional design and found that higher prayer frequency was related to lower alcohol consumption and problematic drinking behavior. Study 2 (n ϭ 702) used a longitudinal design and found that more frequent prayer at Time 1 predicted less alcohol consumption and problematic drinking behavior at Time 2, and this relationship held when controlling for baseline levels of drinking and prayer. In Study 3 (n ϭ 117), we used an experimental design to test for a causal relationship between prayer frequency and alcohol consumption. Participants assigned to pray every day (either an undirected prayer or a prayer for a relationship partner) for 4 weeks drank about half as much alcohol at the conclusion of the study as control participants. Study 4 (n ϭ 115) replicated the findings of Study 3, as prayer again reduced drinking by about half. These findings are discussed in terms of prayer as reducing drinking motives.
Religious involvement is prevalent in the United States. Survey research shows that 92% of Americans believe in God (U.S. Religious Landscape Survey, 2008) . Alcohol consumption is also widespread among Americans, and especially among U.S. college students, of whom approximately 85% consume alcohol (O'Malley & Johnston, 2002 ). Yet, religious beliefs and alcohol consumption coexist uneasily in American culture; many religions urge refraining from drinking and drunkenness, and drinking and drunkenness often result in decidedly unreligious behavior. In the present investigation, we sought to uncover the relationship between religious or spiritual behaviors and alcohol consumption, with the expectation that religious or spiritual behaviors would be associated with a decrease in alcohol consumption. This is a surprisingly understudied area of research given the serious consequences of excessive alcohol consumption and the negative relationship between religiosity and alcohol (Benda, Pope, & Kelleher, 2006; Gorsuch, 1995; Gartner, Larson, & Allen, 1991; Humphreys & Gifford, 2006; Johnson, Sheets, & Kristeller, 2008; Koenig, McCollough, & Larson, 2001; Miller, 1998) .
The current investigation proceeds as follows. We first illustrate why alcohol consumption among college students is an important target of inquiry by discussing some of the negative consequences of excessive alcohol consumption in this age group. Then, we describe the theoretical basis for our expectations regarding why religion and spirituality should affect alcohol consumption. Finally, we describe the limitations of prior research, explain our rationale for targeting the practice of prayer, and offer an overview of the studies.
Consequences of Excessive Alcohol Consumption
For at least a decade, alcohol abuse has been cited by many health researchers as among the most serious threats to health in the United States (Burger & Youkeles, 2000; Kapner, 2008) . The dangers of alcohol abuse are especially pronounced among college-age young adults (Wechsler & Nelson, 2008) . Between 40% and 44% of American college students engage in heavy drinking on at least a biweekly basis (O'Malley & Johnston, 2002) , resulting in a wide array of negative consequences (for a review, see Perkins, 2002) , including using illegal drugs (Jones, Oeltmann, Wilson, Brener, & Hill, 2001; cf. Fenzel, 2005) , having multiple sex partners (Arasteh, Des Jarlais, & Perlis, 2008; Cooper, 2002) , engaging in unprotected sex (Hingson, Heeren, Winter, & Wechsler, 2003; Kapner, 2008; Mathias & Turrentine, 2003) , participating in extradyadic sexual behavior (Graham, Fincham, & Lambert, 2009) , and experiencing sexual assault (Abbey, 2002; MohlerKuo, Dowdall, & Koss, 2005) . Up to 600,000 college students a year nationally are hit or assaulted by a drinking student (Hingson, Heeren, Winter, & Wechsler, 2005) and approximately 1,700 college students die annually from alcohol-related causes (Kapner, 2008) . In sum, excessive alcohol consumption is related to myriad negative outcomes for young adults. Given the serious consequences of excessive alcohol consumption, understanding potential protective factors should be a priority. Religiosity and spirituality, and specifically prayer, may be important protec-tive factors of excessive alcohol consumption and merit a closer examination.
Religiosity, Spirituality, and Alcohol Consumption
Most world religions provide governing principles concerning the sanctity of one's mental, physical, and spiritual well-being (Worthington, 1993) , including self-control and personal virtue (Regnerus, 2003) . A meta-analysis found that religiosity and unlawful behavior were negatively related, with a moderate effect of -.12 across 60 recent studies (Baier & Wright, 2001 ). Thus, it seems plausible that religiosity would influence alcohol consumption. Indeed, higher levels of religiosity and spirituality are typically (among studies using nonexperimental designs) related to lower alcohol consumption and to fewer problems connected to alcohol use (Benda et al., 2006; Gorsuch, 1995; Gartner et al., 1991; Humphreys & Gifford, 2006; Johnson et al., 2008; Koenig et al., 2001; Miller, 1998) . Other research shows that even conservative Protestants (the denomination with the highest risk for alcohol dependence) have a 40% lower risk of dependence than those with no religious affiliation (Hilton, 1991) . Another study found that the practices of private prayer and scripture study were related to lower risk of alcohol use disorders (Koenig, George, Meador, Blazer, & Ford, 1994) .
However, two experimental studies found that substance abusers randomly assigned to a spiritual guidance intervention did not report a reduction in use compared with those who received treatment as usual (Miller, Forcehimes, O'Leary, & LaNoue, 2008) . And another study found that praying for patients with substance abuse by volunteers did not have an effect on patients' alcohol consumption, although prayer by the patients themselves was related to lower rates of drinking (Walker, Tonigan, Miller, Corner, & Kahlich, 1997) .
High spirituality and religiousness most often appears to be associated with lower alcohol consumption and alcohol-related problems, but why might this be the case? One possibility may be that prayer can be an alternative form of coping. Religion or spirituality may, in some instances, satisfy some of these motivations, thus reducing the motivation to drink (Cooper, 1994) . Religiosity or spirituality may be an alternative source people can turn to to cope with life's challenges, thus mitigating the motivation to use alcohol to cope. Some research indicates that drinking is a common means of coping, especially among college students (Park & Levenson, 2002) . Coping with perceived lack of meaning or connection to God may be another reason for using substances like alcohol (e.g., Piedmont, 2004) . Religion or spirituality may fill this void and help people cope with difficult life events. Pargament (1997) suggested that common religious beliefs can be used for coping during stressful life events. Religion may be instrumental in restoring beliefs (during challenging times) that the world is predictable, fair, safe, given that a benevolent God is in charge (Dull & Skokan, 1995; Pargament, 1997) .
Furthermore, several scholars have stressed the importance of praying as a coping process (Carver, Scheier, & Weintraub, 1989; Folkman, Lazarus, Dunkel-Schetter, DeLongis, & Gruen, 1986; Pargament, 1997; Parker & Brown, 1982) . However, not all research suggests that the effects of coping through prayer are positive. Lawson, Reesor, Keefe, and Turner (1990) found that prayer was associated with coping with challenges through mental distraction, which is not likely to be an effective form of coping. Thus, it seems plausible that religious participation, spirituality, and prayer may provide an alternative means for coping, thereby diminishing the need to turn to alcohol for this purpose. Again, prayer seems to be very relevant to the coping aspect of the motivational model for drinking. We describe below some of the limitations of prior research and why longitudinal and experimental methods are needed to test this association as well as our rationale for targeting prayer as a means of testing our hypothesis that religion and spirituality reduce alcohol consumption.
Limitations of Prior Research
Several obstacles exist in the current literature on religion and physical health that limit its scope and preclude important inferences from being made. First, given the prior reliance on correlational data, it is nearly impossible to determine whether specific religious or spiritual behaviors cause the positive outcomes mentioned in the literature, or whether the spiritual behaviors are the result of positive outcomes.
Second, making inferences from the current studies on religious influence is plagued by plausible third-variable explanations. For example, even though Townsend, Kladder, Ayele, and Mulligan (2002) found a link between religiosity and depression, it could be that the more expansive social networks found among religious participants (Ellison & George, 1994; Joiner, Perez, & Walker, 2002; Taylor, Chatters, & Levin, 2004) actually accounts for the association, rather than any specific religious behaviors per se.
How can these serious limitations be addressed? One possible solution to better determine the effect of religious or spiritual behaviors on important outcome variables is through use of experimental designs. Of course, ethical and practical considerations preclude the random assignment of religion, thereby creating a puzzling dilemma for generating scientifically sound research in an area that affects a large majority of Americans. Our solution is to investigate prayer.
Prayer
Prayer is a form of religious or spiritual activity common to all the "Abrahamic" traditions (i.e., Judaism, Christianity, and Islam) and has strong parallels in other religious traditions (e.g., Buddhism, Hinduism, and Shinto). Approximately 90% of Americans pray at least occasionally (McCullough & Larson, 1999) . Prayer may be perceived as both a religious activity-as it plays a central role in most religious ceremonies and worship-and a spiritual activity-as a person disconnected from organized religion may pray frequently in a private place. Prayer is an ideal target for experimental research because the frequency and content of prayers may be manipulated. Also, prayer may be practiced individually, which can reduce the chance that findings simply reflect the common third-variable problem of religious social networks. In the present investigation, we used a diverse set of methods, including experiments, to assess the relationship between prayer and drinking. Our intent was to proceed in a way that would rule out selection bias and the third-variable problems common to research on religion. Although some experimental research has focused on the effect of one person's prayer on the physical health of another (for a review, see Masters & Spielmans, 2007) , examination of the effects of prayer on one's own behavior has surprisingly been left virtually unexplored. Also, although the "Serenity Prayer" (and many other prayers) has functioned as an important part of 12-step programs for decades (which has been shown to reduce alcohol dependence; e.g., Chappel & DuPont, 1999; Ouimette, Finney, & Moos 1997) , it remains unclear whether the prayer component of such interventions is an active element of the intervention that contributes to efficacy, and whether prayer can be helpful in preventing alcoholism or reducing risk factors for alcoholism.
Overview of Studies
The current studies tested the hypothesis that increasing prayer frequency reduces alcohol consumption and the attending problematic behavior related to alcohol consumption using a variety of methods. We first sought to establish whether there was a relationship between prayer and alcohol consumption and problematic drinking both concurrently and across time. We then tested whether there is a causal relation between prayer and alcohol consumption, and in doing so attempted to rule out self-selection bias and third-variable alternative explanations.
Study 1 was an initial test of our hypothesis and examined whether higher prayer frequency was negatively related to total alcohol consumption and problematic drinking behavior. We hypothesized that greater prayer frequency would be related to lower alcohol consumption and problematic drinking, even when controlling for variables associated with alcohol consumption: sex, age, and social desirability. Study 2 used a longitudinal design, with the expectation that high initial prayer frequency would predict lower alcohol consumption and problematic drinking 3 months later, even when controlling for sex, age, and social desirability. The longitudinal design also permitted us to test whether alcohol consumption affects prayer. Finally, Studies 3 and 4 used experimental designs to test causal hypotheses and to rule out self-selection bias as a third-variable alternative explanation. We predicted that participants randomly assigned to pray every day for 4 weeks would report lower alcohol consumption than control participants, even when controlling for baseline prayer frequency and alcohol consumption.
Study 1
The objective of Study 1 was to determine whether higher prayer frequency would correspond to less alcohol consumption and lower rates of problematic drinking behavior. Prior research has found that men drink more alcohol than women (Johnston, O'Malley, Bachman, & Schulenberg, 2007) , that alcohol use tends to increase during young adulthood (Weitzman, Nelson, & Wechsler, 2003) , and that reporting of religious behavior is subject to socially desirable responding (Hadaway, Marler, & Chavez, 1993) . Thus, we controlled for all three of these variables-sex, age, and social desirability-to reduce spurious association. We hypothesized that greater prayer frequency would be related to lower levels of alcohol consumption and problematic drinking behavior.
Method
Participants. Undergraduates (N ϭ 824; 673 women) participated in the study for partial course credit. Participants ranged in age from 18 to 38 years, with a median age of 19. Seventy-two percent of the participants were Caucasian, 10% were African American, 9% were Hispanic, and the remaining 9% reported other races. Thirty-four percent of participants were freshmen, 32% were sophomores, 26% were juniors, and 8% were seniors.
Measures.
Prayer. Prayer was assessed with a three-item measure that included the following items: "I pray daily," "I pray before I go to sleep," "I usually say a prayer before each meal." These items were answered on a 5-point scale ranging from strongly agree to strongly disagree. Coefficient alpha was .86 for the current sample.
Alcohol consumption index. Total alcohol consumption was assessed by using an alcohol index in which participants are asked, "Within the last 30 days, on how many days did you have a drink containing alcohol?" and then asked, "How many drinks containing alcohol did you have on a typical day when you were drinking?" Multiplying the two responses yielded the commonly used quantity-frequency index used in research on substance use (see Dawson & Room, 2000) .
Problematic drinking behavior. To assess problematic drinking, we administered the College Alcohol Problems ScaleRevised. This eight-item scale taps how often people experience negative consequences of drinking (O'Hare, 1997). Participants indicated how often over the previous 4 months they had, for example, driven a vehicle under the influence or had problems with appetite or sleeping as a result of alcohol use. In the current sample, coefficient alpha was .83.
Social desirability. A shortened, 10-item version of the Marlowe-Crowne Social Desirability Scale (Reynolds, 1982) was used to assess the tendency to present oneself in a socially desirable manner. Responses were coded so that higher scores reflected a greater tendency toward socially desirable responding. Reliability was not computed because this measure more closely resembles an index than a scale.
Results
Prayer and total alcohol consumption. To examine the hypothesis that more prayer predicts lower total alcohol scores, we computed a regression equation in which the control variables of sex, age, and social desirability were entered at Step 1 and prayer frequency was entered at Step 2. Consistent with predictions, higher prayer frequency scores were negatively related to total alcohol consumption scores, even when controlling for sex, age, and social desirability (␤ ϭ -.20, p Ͻ .01). For full results, see Table 1 .
Prayer and problematic drinking behavior. To examine the hypothesis that more prayer would be negatively related to problematic drinking behavior, we computed a regression equation in which we again controlled for the variables of sex, age, and social desirability by entering them at Step 1 and entering prayer frequency at Step 2. Consistent with predictions, higher prayer frequency scores were negatively related to problematic drinking scores, even when controlling for sex, age, and social desirability (␤ ϭ -.20, p Ͻ .01). For full results, see Table 2 .
Discussion
These results are consistent with our hypothesis as prayer frequency was negatively related to total alcohol consumption and problematic drinking behavior, even when controlling for sex, age, and social desirability. However, the current study is somewhat limited in that we assessed participants' scores at only one time point, which provides limited information regarding the direction or stability of this relationship over time. We addressed this limitation in Study 2 by examining the same variables in a new sample, this time using a longitudinal design.
Study 2
Study 2 tested whether the relationships found in Study 1 would persist over time, again controlling for sex, age, and social desirability. The longitudinal design allows for some inference as to the direction of effects. We used a cross-lagged stability model to determine whether initial prayer would predict later alcohol consumption and problematic drinking behaviors, but not vice versa. We collected baseline responses at the beginning of the academic semester and then collected follow-up measures 3 months later at the end of the academic semester.
Method
Participants and measures. Undergraduates (N ϭ 702) participated in the study for partial course credit; however, 59 failed to complete relevant measures at Time 2. Thus, 643 undergraduates (505 women) were included in the analyses. Participants ranged in age from 17 to 27 years, with a median age of 19. Seventy percent of the participants were Caucasian, 13% were African American, 9% were Hispanic, and the remaining 8% reported other races. Twenty-four percent of participants were freshmen, 45% were sophomores, 24% were juniors, and 7% were seniors. Measures of prayer (Study 2, Time 1: ␣ ϭ .83; Study 1, Time 1: ␣ ϭ .86), problematic drinking (Study 2, Time 1: ␣ ϭ .84; Study 1, Time 1: ␣ ϭ .86), alcohol consumption, and social desirability were identical to those used in Study 1.
Results
Attrition. We compared the Time 1 scores of those individuals who dropped out of the study with those who persisted in the study to ensure that any observed effect was not a function of attrition. For example, if participants who drank more or prayed less were more likely to drop out of the study, the proposed association could be inflated. Thus, we compared the 59 individuals who dropped out with the 643 who completed all measures at both time points. Participants who dropped out did not differ on Time 1 prayer, F(699) Ͻ 1, p Ͼ .05, or on Time 1 alcohol consumption, F(700) ϭ 3.18, p Ͼ .05. This suggests that people who prayed less or drank more were not more likely to drop out of the study.
Prayer and total alcohol consumption analysis.
Cross-lagged stability model. We tested our hypotheses using structural equation modeling with Amos 7.0. Significant crosslagged effects reflect the presence of a relationship beyond that which can be accounted for by the stability of the constructs and the magnitude of their association at Time 1. The parameter estimates obtained for the cross-lagged stability model are shown in Figure 1 . (Because this is a fully saturated model without any degrees of freedom, estimates of model fit do not provide meaningful information.) Our initial model included the control variables age, sex, and social desirability. However, both age and sex were not significantly related to either variable at Time 2; including them did not alter the final results. Thus, in the final model, we included only social desirability as a control variable. As hypothesized, the cross-lagged relation from Time 1 prayer frequency to Time 2 alcohol consumption was significant (␤ ϭ -.11, p Ͻ .01), even when controlling for social desirability. The path from initial alcohol consumption to later prayer frequency was not significant (␤ ϭ -.01, ns), contrary to any suggestion that alcohol consumption affects prayer. For full results, see Figure 1 . Nonrecursive model. To examine possible bidirectional or synchronous effects between prayer and alcohol consumption, we estimated a nonrecursive model (see Figure 2) . For a synchronous effects model to be empirically identified, several conditions need to be satisfied. The present model satisfies these conditions in that earlier measures of prayer and alcohol consumption are presumed to be predetermined variables and thereby uncorrelated with the disturbance terms in both Time 2 equations, and both cross-lagged effects are constrained to be zero. This analysis yielded results that are consistent with those obtained in the cross-lagged stability model. The path from Time 2 prayer frequency to Time 2 alcohol consumption was significant (␤ ϭ -.12, p Ͻ .01), but the path from alcohol consumption to prayer frequency was not significant (␤ ϭ -.05, ns). Step 2 ( p Ͻ .01). Sex was coded so that 1 ϭ male and 2 ϭ female.
The above results are consistent with the view that praying influences alcohol consumption, but that one's level of alcohol consumption does not influence the level of prayer. This is an important finding because it suggests the direction of effects in the relation between prayer and alcohol consumption and that prayer may be important in reducing alcohol consumption. Of course, experimental methods are needed to determine causality.
Prayer and problem drinking behavior analysis.
Cross-lagged stability model. Again, our initial model included the control variables age, sex, and social desirability. However, this time both age and social desirability were not significantly related to either variable at Time 2; including them did not alter the final results. Thus, in the final model, we included only sex as a control variable. As hypothesized, the cross-lagged relation from Time 1 prayer frequency to Time 2 problematic drinking was significant (␤ ϭ -.07, p Ͻ .05), even when controlling for sex. Also consistent with our prediction, the path from initial problematic drinking to later prayer frequency was not significant (␤ ϭ -.01, ns). For full results, see Figure 3 .
Nonrecursive model. We again examined possible bidirectional or synchronous effects between prayer and alcohol consumption using a nonrecursive model (see Figure 4) . This analysis yielded results that were consistent with those obtained in the cross-lagged stability model as the path from Time 2 prayer frequency to Time 2 problematic drinking was significant (␤ ϭ -.09, p Ͻ .01), but the path from problematic drinking to prayer frequency was not significant (␤ ϭ -.01, ns). For full results, see Figure 4 .
Discussion
Consistent with hypotheses, greater prayer frequency was related to both a decrease in total amount of alcohol consumption and problems related to alcohol consumption over a 3-month period. In addition, initial alcohol consumption or problems with alcohol did not predict prayer frequency 3 months later, suggesting a unidirectional relationship between these variables.
Yet, one important limitation of Studies 1 and 2 is that one cannot disentangle prayer behavior from overall religiosity; thus, we cannot be certain whether prayer is serving as a proxy for religiosity or whether there is something unique about prayer for predicting alcohol consumption and problematic drinking. A high intercorrelation of religious measures is a common problem in religious research (e.g., Gorsuch, 1984 ). An experimental design could remedy this limitation because random assignment of individuals to condition should distribute more or less religious individuals equally (or relatively so) between conditions, precluding religiosity as a third-variable explanation. One way to further preclude religiosity as an alternative explanation would be to exclusively select from a religious pool of participants and then randomly assign some to pray and others to perform a control activity. Holding religiosity constant through this type of design would further preclude it as an alternative explanation for the findings of Studies 1 and 2.
Study 3
Study 3 examined whether the relationship between prayer and alcohol consumption is a causal one using an experimental design. To enhance the likely effectiveness of the manipulation and to preclude religiosity from functioning as a third-variable explanation for our findings, we selected only participants who were at least somewhat religious. This allowed us to test whether religiosity was driving our prior findings, or whether there is something unique about prayer's effect on alcohol consumption. We hypothesized that participants randomly assigned to pray every day for 4 Figure 1 . Cross-lagged stability model for prayer and alcohol consumption. ---ϭ Path was not significant.
weeks would report lower alcohol consumption than those assigned to nonprayer conditions, even when controlling for initial alcohol consumption.
Method
Participants. During recruitment for the study, we invited only those who reported at least a minimal level of previous prayer (i.e., everyone who did not respond strongly disagree to the questions "I pray daily" and "I pray before I go to sleep") to filter out those who may have been uncomfortable with praying daily, which excluded about 25% of potential participants. Participants who did not meet these criteria were given an opportunity to participate in a study that did not involve prayer. The present study included 151 undergraduates who participated for extra credit. However, 28 participants who completed the measure at Time 1 dropped out of the study by Time 2. Also, when asked, "How seriously did you think about and write about your life experiences?" six participants responded almost never or less frequently than sometimes and were therefore dropped from the analysis.
Thus, the final sample included 117 undergraduates (102 women) who ranged in age from 18 to 28 years, with a median age of 19. Participants were 4% Jewish, 22% Protestant, 31% Catholic, 1% Mormon, and 42% other (most of which were likely some form of Protestant, but prefer a different label, e.g., Baptist). Also, all the study participants reported being in a romantic relationship, the rationale for which was relevant to a broader study.
Measures.
Prayer. Initial prayer frequency was again assessed with the item "I pray daily." We thought it would be important to control for initial prayer frequency in subsequent analyses because of the potential differential effect of the manipulation on someone who prays frequently versus occasionally.
Alcohol consumption index. We used the same alcohol consumption index as in the first two studies; however, we adapted the items to reflect drinking during the prior week rather than the entire month (i.e., "In the last 7 days, on how many days did you have a drink containing alcohol?" multiplied by "How many drinks containing alcohol did you have on a typical day when you were drinking?"). We did not include the problematic drinking behavior measure in the current studies because it asks for report of problems related to drinking in a 4-month period, and therefore our 1-month journal study was not long enough to account for variance in such a measure. However, alcohol consumption was highly correlated with problematic drinking behavior in Study 1, r(822) ϭ .56, p Ͻ .001, and Study 2, r(700) ϭ .54, p Ͻ .001, which suggests total alcohol consumption is a strong predictor of problematic drinking behavior.
Participation in activity. Participants were asked one question to gauge their level of participation in the activity: "How often have you completed the writing activity that you were assigned?" on a scale from 1 (almost never) to 7 (all the time).
Procedure. All participants completed a battery of pretest measures that included those relevant to the current study. Then, participants were randomly assigned to one of four conditions and were instructed that they would need to complete their assigned activity every day and keep a log of how many minutes they engaged in their activity each day. Participants were also required to log on to an online journal twice a week, and each time they logged in, they would report how many minutes they spent engaging in their assigned activity for the 3 days prior. In addition, they then actually spent some time engaging in and writing about their assigned activity to increase their overall compliance. They were instructed that they would lose extra credit points for missing these online sessions; therefore, compliance was quite high over the 4-week span of the study: Sixty-two percent of participants completed 100% of the sessions and 82% of participants completed at least 80% of the sessions. Nearly everyone included in the analysis completed at least 80% of the sessions, because most of the people who dropped out of the study before the follow-up also did not complete the journal entries.
Prayer conditions. The current study was part of a broader study that assessed the unique effects of praying for one's partner on certain relationship variables. Thus, those in the prayer for partner condition were given various relationship topics on which to focus their prayers each week. For example, participants were given the following instructions: "For the next four weeks, you have been assigned to pray for the well-being of your romantic relationship. Every Monday and Thursday you will receive a new relationship theme on which you will focus your prayers for the duration of 3-4 days until you receive the next theme. The prayer theme from now until Monday afternoon will be on love." These participants were then given an example of a prayer on love and then instructed to say such a prayer and then to pray such a prayer every day until they received a new prayer theme.
A second prayer condition comprised undirected prayer. In this condition, participants were not given any direction other than to pray daily and record what they prayed about. We had no theoretical rationale to suspect that the type of prayer (whether it was on relationships or undirected) would make a difference in terms of their effect on alcohol consumption. And indeed, the adjusted mean score of the Time 2 alcohol consumption of the prayer for partner condition was 2.65 (SD ϭ 3.99) and the mean of the undirected prayer was 1.55 (SD ϭ 3.17), controlling for Time 1 alcohol consumption, which was not a significant difference, F(55)ϭ 1.53, p ϭ .22. We therefore combined these two conditions to create prayer versus nonprayer comparison conditions. Sixty-one participants were assigned to this condition (10 men, 51 women).
Control conditions. The relationship control group participants were instructed to write about the same relationship topics as used in the prayer condition and to think about these topics daily. The neutral control group participants were instructed to pay close attention to their daily activities each day and then to write about what happened to them. The adjusted mean score of the Time 2 alcohol consumption of the neutral condition was 5.13 (SD ϭ 6.55), and the mean of the relationship enhancement condition was 3.67 (SD ϭ 5.48), controlling for Time 1 alcohol consumption, which was not a significant difference, F(1, 50) ϭ 1.65, p ϭ .21, so they were combined to create a nonprayer comparison condition. Fifty-six participants were assigned to this condition (5 men and 51 women). By chance, slightly more men were assigned to the prayer group (10) than to the control group (5). Thus, we controlled for sex in all the subsequent analyses to ensure that this was not having an unforeseen impact on our findings.
Results
Attrition and engagement. Twenty-eight participants who completed the measure at Time 1 failed to complete measures at Time 2. To be sure that attrition was not artificially inflating our results (such that heavy drinkers dropped out more frequently), we compared Time 1 alcohol consumption scores of those who dropped out with those who remained in the study and found no differences between the groups, F(147) ϭ 0.38, p Ͼ .05. Also, to rule out the possibility that participants in the prayer conditions may have taken their assigned activity more seriously than those in the other conditions, we compared across conditions and found no significant differences between groups in level of engagement, F(1, 115) ϭ 0.50, p Ͼ .05.
Prayer and alcohol consumption. We hypothesized that increasing the frequency with which participants prayed would decrease the amount of alcohol they drank. Analysis of covariance (ANCOVA) revealed a significant main effect for condition even when controlling for initial prayer frequency, initial drinking scores, sex, and engagement in study activities, F(1, 111) ϭ 5.82, p Ͻ .05, p 2 ϭ .05. Those in the prayer condition drank slightly more than half of the total amount of alcoholic drinks (M ϭ 2.41, SD ϭ 3.62) as those in the control condition (M ϭ 4.20, SD ϭ 6.04; all means adjusted for covariates).
Discussion
Consistent with our hypothesis, the results of Study 3 demonstrate a causal relationship between prayer frequency and alcohol consumption, with prayer reducing drinking by about 50%. Furthermore, through random assignment to condition and by using participants who did not deny engaging in spiritual or religious behavior, we showed that prayer has a unique effect on drinking behavior above and beyond spitituality and religiosity. This finding is particularly notable given that participants assigned to the control condition also reported some level of praying behavior at pretest, which should have made it more difficult to detect any differences between groups. To our knowledge, no prior research has experimentally tested the effects of praying on one's social behavior (although experimental studies have been done on the effect of one person's prayer on the physical health of another; for a review, see Masters & Spielmans, 2007) . One possible limitation to the current study is that we included only participants who were currently in a romantic relationship. It could be that people in relationships react differently to prayer or have drinking patterns different from those not in a romantic relationship. Thus, in Study 4 we recruited a sample that was not currently involved in a romantic relationship to determine whether the effects of prayer would replicate in a different sample.
Study 4
The objective of Study 4 was to determine whether the effect of prayer on alcohol use would replicate in another sample. Because involvement in a romantic relationship is associated with less risk-taking behavior (Braithwaite, Delevi, & Fincham, in press ), this study included only individuals who were not currently in a romantic relationship. We hypothesized that relationship status would not change the effect of prayer on alcohol use, but that prayer would affect alcohol use in a similar way as in Study 3, which examined only participants in romantic relationships. We used the same criterion from Study 3 to exclude those who were not comfortable with prayer.
Method
Participants. This study included 172 undergraduates who participated in the study for extra credit. Twelve participants from this sample were dropped for not taking the study seriously (following the criteria established in Study 3), and 45 did not complete the follow-up measures and were not included in the final analysis. Thus, 115 (94 women) participants ranging in age from 18 to 22 years, with a median age of 19, were included in the analysis. Participants were 5% Jewish, 28% Protestant, 36% Catholic, and 31% other (we suspect that most of these were actually Protestant, but preferred a different label).
Measures.
Prayer. Initial prayer frequency was again assessed the item "I pray daily."
Alcohol consumption index. We used the same alcohol consumption index as in Study 3.
Participation in activity. Participants were again asked one question to gauge their level of participation in the activity: "How often have you completed the writing activity that you were assigned?" on a scale from 1 (almost never) to 7 (all the time).
Procedure. All participants completed a battery of pretest measures that included those relevant to the current study. They were then randomly assigned to one of four conditions and were instructed that they would need to complete their assigned activity every day and keep a log of how many minutes they engaged in their activity each day. Again, participants were required to log on to an online journal twice a week to report their log and provide written descriptions about their assigned activity. The study lasted 4 weeks.
Prayer conditions. This study was part of a broader study that examined the effect of praying for several people on mental health outcomes. Therefore, those in the prayer for others condition were instructed to select five friends or family members to pray for every day for 4 weeks and to report about what they prayed about for each of these individuals in an online journal twice a week, whereas those assigned to the undirected prayer condition were simply instructed to pray every day and report what they prayed for. The adjusted mean score of the Time 2 alcohol consumption of the prayer for others condition was 2.37 (SD ϭ 2.90) and the mean of the undirected prayer was 3.44 (SD ϭ 6.78), controlling for Time 1 alcohol consumption, which was not a significant difference, F(1, 46) ϭ 0.83, p ϭ .37, so they were combined to create a single prayer condition. Fifty-two participants were assigned to this condition (9 men and 43 women).
Control conditions. Participants assigned to the relationship control condition were instructed to think daily about positive aspects of five friends or family members and to write about their thoughts twice a week in an online journal. The neutral control group participants were instructed to pay close attention to their daily activities each day and then to write about what happened to them. The adjusted mean score of the Time 2 alcohol consumption of the relationship control condition was 4.26 (SD ϭ 6.86), and the mean of the neutral condition was 5.12 (SD ϭ 7.40), controlling for Time 1 alcohol consumption, which was not a significant difference, F(1, 57) ϭ 0.31, p ϭ .58, so they were combined to create a single control condition. Sixty-three participants were assigned to this condition (12 men and 51 women). This time, also by chance, slightly more men were assigned to the control group (12) than to the prayer group (9). Thus, we again controlled for sex in all the subsequent analyses.
Results
Attrition and engagement. As previously noted, 45 participants completed the measures at Time 1 but failed to complete them at Time 2. We again compared the Time 1 alcohol consumption scores to ensure that people who drank more initially were not disproportionately dropping out. There were no differences between the groups, t(158) ϭ 0.07, p ϭ .95. Twelve participants were dropped because they acknowledged that they did not take their assigned activity seriously. To rule out the possibility that participants in the prayer conditions may have taken their assigned activity more seriously than those in the other conditions, we compared across conditions and found no significant differences between groups in level of engagement, F(3, 111) ϭ 0.83, p Ͼ .05. Thus, 115 participants were included in the final analysis.
Prayer and alcohol consumption. We hypothesized that the results from Study 3 would be replicated, namely, that those who prayed would drink less alcohol. Again, ANCOVA revealed a significant main effect for condition even when controlling for initial prayer frequency, initial alcohol consumption scores, sex, and degree of participation in assigned activity, F(1, 109) ϭ 4.53, p Ͻ .05, p 2 ϭ .04. Consistent with Study 3, those in the prayer condition again drank slightly more than half of the total amount of alcohol (M ϭ 2.89, SD ϭ 5.22) as those in the control condition (M ϭ 4.74, SD ϭ 7.14; all means were adjusted for covariates).
General Discussion
We hypothesized that there would be a negative relationship between prayer frequency and alcohol consumption; in a series of four studies, we found this to be the case. In Study 1, we used a cross-sectional design and found that prayer frequency was related to alcohol consumption and problematic drinking behavior even when controlling for sex, age, and social desirability. Study 2 used a longitudinal design to test whether this relationship would persist over time, and found that Time 1 prayer frequency predicted Time 2 alcohol consumption and Time 2 problematic drinking behavior even when controlling for baseline scores of these measures, sex, age, and social desirability. Furthermore, cross-lagged stability models showed that this relationship did not work in the opposite direction, providing some evidence for a unidirectional relationship between the variables from prayer to alcohol consumption.
Finally, in Studies 3 and 4, we used experimental methods to test whether the relationship between prayer frequency and alcohol consumption was causal. In both studies, we found that participants assigned to pray every day for 4 weeks drank about half as much alcohol at the conclusion of the study as control participants, even when controlling for baseline drinking level, initial prayer frequency, and level of participation. Thus, in all four studies prayer was associated with less drinking. The diversification of methods we employed also provides valuable confidence that our findings are not an artifact of any one approach.
We now discuss these potential mechanisms in greater detail, perhaps to generate testable ideas for future research. Specifically, we focus on how prayer may reduce the motivation to turn to alcohol for enhancement and conformity or social motives by discussing some recent research on prayer and healthy relationship functioning. We then provide a more in-depth discussion of prayer's role in reducing motives to drink for coping purposes by discussing Pargament's (1997) theoretical model and Baumeister's (1991) proposal for escaping the "burden of the self."
Prayer and Relationship Functioning
It may be that prayer is negatively related to alcohol consumption inasmuch as enhanced relationship functioning reduces the need to use alcohol to cope. Also, perhaps if social relationships are stronger, one would not need to rely on alcohol to be more sociable or to have a good time at social gatherings. Some recent research demonstrates that prayer may be beneficial to relationships. A recent article documents both a cross-sectional and longitudinal relationship between prayer for partner and relationship satisfaction (Fincham, Beach, Lambert, Stillman, & Braithwaite, 2008) . Furthermore, Fincham, Lambert, and Beach (2009) conducted a journal study in which participants were instructed to pray for their romantic partner every day for 4 weeks and found that those who prayed for their partner reported lower levels of infidelity during this period than those who thought daily positive thoughts about their partner. The benefits of prayer appear to extend beyond romantic relationships, however. Participants randomly assigned to pray for their most important interpersonal relationship reported greater willingness to forgive this person than those assigned to think about a positive joint activity with their important relationship partner (Lambert, Fincham, Stillman, Graham, & Beach, 2009) . Although research in this area has only recently begun, there is some indication that prayer may benefit relationships, and this may be one mechanism through which prayer reduces alcohol consumption.
Prayer and the Burden of the Self
Another possible path by which prayer may reduce coping motives is through helping the individual escape from the "burden of the self." Baumeister (1991) proposed that people abuse alcohol for the same reason they perform spiritual behaviors: They seek to escape from the "burden of the self." Self-awareness can become a burden, particularly when people have high expectations for themselves or when they feel that their high expectations may exceed their capabilities. According to Baumeister, placing high demands on the self is especially common in Western culture. Thus, people seek refuge from awareness of the self (with the accompanying obligations and failures) in pursuits such as heavy drinking and spirituality. Both alcohol and spirituality offer an unburdening of the self, such that one has temporary relief from the pressure to achieve and the disappointment of failure. This burden is likely to be experienced acutely among emerging adults as they transition from late adolescence into adulthood, a transition that is likely accompanied by increased self-awareness as this age group experiments with new roles. An extension of Baumeister's thesis is that increasing one method of unburdening the self (or coping) through prayer renders the other (alcohol) less useful and less necessary. This is another hypothesis that could be tested empirically. Thus, we propose two mechanisms for the relationship between prayer and alcohol consumption to be tested by future research: Prayer may facilitate positive social relationships, thus reducing social motives to drink; and prayer facilitates collaborative coping, thereby reducing use of alcohol as a coping mechanism.
Limitation and Future Directions
The current studies are limited to young adult college students, and perhaps prayer would not have the same effect among more diverse participants. However, given the high rates of drinking among college students, the social pressures to drink in college, and the deleterious effects drinking has on them, this seemed to be an important group to target for such research. Nonetheless, future research should examine the effect of prayer among several different types of samples in several different settings.
It also bears mentioning that the experimental findings were obtained among a sample of people who pray at least sometimes. Thus, it cannot be inferred that the results of Studies 3 and 4 generalize beyond those who have an existing belief in prayer. However, future research on this topic should include additional covariates (e.g., personality or socioeconomic status) that may be particularly relevant to religious individuals to minimize concerns of generalizability. Conversely, studying only those who prayed at least sometimes should mitigate the potential problem of participants not praying with sincerity, although this could still be a limitation for the experimental studies. Also, both Studies 3 and 4 were part of a broader study about the influence of prayer on relationships; thus, the content of the prayers of half of the participants were directed at relationship partners. We do not suspect that the content of the prayers affected the results; indeed, our analysis showed that there was no differential effect on alcohol consumption on the basis of prayer content. However, this does limit the generalizability of our findings.
In addition, it should be noted that Studies 3 and 4 reflect not only prayer but prayer plus journaling. It could be that prayer by itself may not yield the same results, which could be determined by future research. Finally, finding out that the study was on prayer through the informed consent process may have introduced some bias in the reporting; however, we attempted to address this possibility by controlling for initial levels of prayer completed before participants found out about their assigned condition.
Conclusion
By randomly assigning some religious participants to increase the frequency of their prayers and others to participate in a control activity, we were able to rule out religiosity as a third-variable explanation and show that prayer had a unique effect on alcohol consumption. This has implications not only for alcohol consumption, but for the scientific study of religion more generally as experimental methods have not been widely used in this area of study. Perhaps experimentally examining prayer may be an appropriate means by which typical obstacles to research on religiosity (e.g., self-selection bias or the alternative explanation of religious social networks) may be overcome.
In four studies, we used a variety of methods to demonstrate that prayer frequency was negatively related to alcohol consumption using a cross-sectional design (Study 1), a longitudinal design (Study 2), and an experimental design (Studies 3 and 4). The results of these studies indicate that praying does seem to have an effect on alcohol consumption.
